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A ca^^odcxoi vcadf wa* undrfakga ia Ath<m eo espjoxv dur toh o£ pKuivt sotokinf and diet in ih« causiadoA of lua^ oncct^ by hacolopc 
type, in nonruaokin^ women. Among 160 women with lung cmccr admitted lo one of setea major hospioL in Greater Arnens between 1^S7 
and 15^9v 154 were interviewed in pcoon; of those mtemewed, 91 were Iiie>long noa^^moken. Among 160 Iddidficd contxuls with 
or other orthopetuc condtoons, 143 wczr Interviewed in penon: of tboac iceenriew e d, 120 wer e life-ltmg y m»«moker». j Kntaf ghf iir iiap« tmnkm ^ 
woman foa smoker w» asodaied withai^ave risk iiiriuof cancer of 2.1 <95%;confiddaiieiiliffiSir{QrES^4.I);*Mm^^ 
dsalf bf the hoband to hnthand^^ imoktng were positively, bne ooc ■gnifirancly. gel«ied to liinf nocer ns£ There wait 

no rrtdeoce of aoy at BO cia titm with exposure to anoidnf of ocher household members^ and the associarion wich oepoiure co passive smoking 
at work was small and not saduicaliy signmcaot. Dietary data asUected uuougn a smm-qnanticanvc fbod*&equcocy qoesQuooairc mdicaxed 
that high consumption of imits was iovetseiy rebred m the risk of lung aacet (the icbdve risk beeween atzvme qnaitilm was 0.27 (G U.iO - 0.74}) . 
Ndihex vegecabies nor any other food group had an additcionai prococuve effect; Ainhennoiet the appamt proroedve efrea of vegetables was 
nor doe to cuotcooid vitamm A coruent and was oniy pardy eapiained In tenm of visainin C. T^ assodanons of lung otoecf mk with pat&^ 
■moking and ceduced huit inxake were indepcadeoc and did not cpnfbusui each other. Pautvw smoking was associated with an tnCnose of cfae 
out ot 'aS hittolb^'rj^’of the ejevation was more mddm fef atknocii^^ 


IC^ words: JLung cancer., pa5sive smoking, dici, air poUudonv viumin A. vitamin C, carotene. 


Introducdon 

The association between invoiuntary exposure to tobacco 
smoke and Jung cancer was first reponed in 1981;^^'^ by 
the end of l989more chan 20 qaidemiologic studies bad 
examined this issuc.^*^® In about onc-chird of these 
studies there were statisticaiiy significant pcsiavc 
associadons berween passive smoking and lung cancer 
nsk. whereas in another third there were poddve but 
scatisucally non-significant relationships, and in the 
remaining third the associations were minimal or non- 
cxistciu. Overall the assodadon between passive smoking 
and lung cancer a highly significant and, for pracrical 
purposes, chance can be excluded as a possible explana* 
don. On the basis of biologic plausibility and epidemi¬ 
ologic evidence, causality appears the most likely 
explanation of the empmeaJ association, but this view 
has not been uniformly accepicdL It has been suggested 
that the association may reflect misclassificadoo of 


ex-smoken among non-smokers (ex-smokers arc ac 
increased risk of lung cancer and arc more likely co be 
maizied to smokers rcladvt to life-long non-smokers), or 
to confounding c£Fcct(s) of unspecified fociorfs). One 
such fitaof could be nueduoo (e.g., nutridon poor in 
carotenoid sources of vitamin A) since passive smokee 
may be less hcaJih-conscious dian non-exposed persons. 
The present study was undertaken to examine the role 
of diet and passive smoking in the causation of lung 
cancer in non-smokers, by histologic type. Special 
emphasis was given to the exclusion of ex-smokers from 
any analysis concerning lifelong non-smeken. 

Materials and methods 

All women bospiiaiizcd during an 18-monch period 
(1987 - 89) in seven hospitals of the Greater Athens area 
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wich a dctlaitc diagnosis of lung cancer formed me case 
5ches* The hospitals included ail three cancer hospitals 
in this area, the only hospiraJ for chest diseasa in Athens^ 
and the three largest univeniry gcncral 'hospitals. Women 
were included when there was a positive histologic or 
cytologk examinarioc or when bronchoscopy was con* 
sidered diagnostic of primary bronchogenic cardnoma, 
A total of 160 cases woe idtncned, G>nnoii were 160 
women hospitiliaed In the orthopedic departments of 
the same hospitals or the nearby hospital for orthopedic 
dhofdes, to which most accident cases from Greater 
Athens and the surrounding area arc admined. Controls 
were randomly selected ftom those admitted within a 
week after the identmeation of a corresponding case and 
bad: to be 35 years of age or over. Among the control 
women, 102 ind fooctuxes and the remaining had 
other traumatic or orthopedic conditions. 

AiJ cases and controls were interviewed in penron in 
the hospital wards, as soon as a definite diagnosis was 
established; by one of five inecr/iewers who each inter¬ 
viewed the same proportion of cases and controls. There 
were no refosais among cases but she wetc too til to be* 
intcr/iewecL Among controls, 12 were in a condinon tbai 
did: not permit interview, and three refused to pariid* 
pate. In the interviews, patients were asked to indicate 
in detail cneir lifelong smoking histories, their exposure 
to passive smoking—from their husbands, from other 
household members and at work—as well as a manber 
of other demographic, socioeconomic, and medical 
chanaerisdes. Subjects were also asked to estimate the 
average hequcacy of consumption (per month, per week. 
Of per day), before the onset of the present disease, of 
47 food items or beverage categories. These items were 
selected nom an extensive list of 120 items, using the 
criterion tbai the sekacd items shoxild cover, collecuvciy, 
more man $0% of the intake of cadi of the encrgy^gcacr- 
adng nutrients as well i$ of vitamin A. This aiicnon was 
established on information foom control groups in a 
number of case-control studies undertaken in Athens to 
explore the role of diet In the causation of cancer at 
various sites. 

liferime exposure to air pollution was controlled in 
the analysis on the basis of iniormarion about the lifelong 
residential and employment addresses of all subjecis. The 
areas of residence and work were divided Into five 
categories according to their esrimated ouedbot aic-pcUu- 
tioa levels. For the Greater Athens area, air-pollution 
leveb by borough were calculated on the basis of the 
mean yearly measurements (1983 - 85) of smoke arid 
NO;, as recorded in l4 monitoring stations dispersed 
throughout the area. A line for zero air poUurion was 
drawn It the highest points of the surrounding moun- 
cairns. For each borough, the caltuiarcd air-poiJucion level 
was the average of the mcosxiicments ot me three nearest 


suriorLs. or the two nearest md the zero lir-poilution 
line, weighted: by the inverse of die distance from the 
borough’s center to the measurement points. Boroughs 
were then divided into four categories, category 4 being 
the most polluted with daily smoke values frequently in 
excess of 400 Tig /m^ and category I being the less 
polluted whh daily peak-smoke values rarely exceeding 
100 Past residences in rural or semi-urban areas 

(population less than 10 * 000 ) were considered as 
category 0, whereas past residences in other cicxes of 
Greece were classified In categories 1 or 2 according to 
the recorded or presumed levels of air poUurion. Finally, 
for every individual, a timc-wcighced sum was calculated 
assuming 40 hours per week working rime for indivtchiaJs 
working outside the home. For housewives, their home 
residence fonned the on iy basis for estimating their air- 
pollution exposure. When all! subjects had their air- 
pollution exposure assessed, they were discributed into 
four groups based on the marginal quardies of the air 
poilucion index distribution. Since it is possible chat the 
hospital catchment areas are larger for cancer patients 
than for patients with minor fractures and ciaumas, the 
possible air-pollution assoebuions were taken into account 
otily in order to connol' for possible confounding 
(generated by cither genuine causal effects or through 
selection forces); and not for assessment of causalir>'. 

Among the 154 cases. 91 had been life-long non- 
smokers (less than 100 dgarertes in their liferime); among 
them. 44 were diagnosed' histologically (48%). 34 
cytologicaily (38%)., and 13 (14%): through broncho¬ 
scopy. Among the 145 controls. 120 had been life-long 
non-smokers. The analysis was confined to IHc-long non- 
smokers. 

Three sources of passive smoking examined: in the 
present study were: husband’ssmoking; smoking of other 
household members; and exposure to smoking at work. 
Exposuic to husband's smoldng was considered to scan 
at the time of marriage or when the husband started 
smoking (whichever came second) and to end when the 
husband stopped smoking or died, or the couple 
sepamied:(whi^cvcrcamcfim). Change of husband was 
considered equivalent to change in husband's smoking 
babies, whereas single women were considered as 
unexposed to husband's smoking. Years of exposure to 
husband’s smoking and average number of dgarertes 
smoked daily by the husband were separately e xamin ed 
in the analysis. 

Exposure to the smoking of household members other 
chan the husband was assessed by multiplying the yean 
a woman lived tn each of her homes throughout her life, 
with the number of smokes in the corresponding hom< 
(excluding zhe husband) and by summing these produc 
terms. Subsequently, ail womc.n were diitribuicd intc 
four groups: one containing; those w'Ho had never bee; 
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exposed^ to passive smoking from memben of ebeir 
household; and three cornponding co the cemies of 
inocasing household exposure. Finally, exposure co 
passive smoking in the workplace was calculated as che 
^e-wefghced sum of exposure co smoking at work, the 
exposure being based on the number of smokers among 
people working in che same dosed space. 

Fmm the scmi*quanriranvc food-frequency quesnoQ* 
nairc, energy intake and intakes of vitamin C and of 
viamin A and its constituents (carotene and rednoJ) were 
estimated by multiplying the nucrienc content of the 
selected portion siae for each specified food item, by the 
ficqucncy that the food was consumed, and adding these 
estimates for all food items. Food<omposiiion dau were 
based primarily on values obtained: fiom the Univefsicy 
or Massachusetts Nutrient Data Base. Analyses were 
also undertaken In order co examine food consumpdon 
(rather dian nutrient intakes). Subjects were distributed 
into marginal quartilcs by total frequency of consumpdon 
of food items belonging to specific food groups (r.g.. 
meats, fruits, and vegetables). 

Multiple logistic-cegression models were used for the 
scatisiical examixiacion and summarization of the data. 
In the analyses, a cote model'was used which included 
age (as a categorical' variable in ten-year groups), years 
of schooling (quandtadvciy), and iniervicwcr (four 
indicator variables). All'confidence intervals shown are 
95% intervals. Analyses were done using the GilM 
stacisdcaJ package (Numerical'Algorithms Group Inc., 
Release 5, 197S). 

Results 

Table I shows the distribudon of eases and controls by 
selected demographic characrcrisQa. There arc no 
significant differences with respect to age, years of 
schooling, current residence and occupadon^ even chough 
these variahles were controlled for in subsequentmulti- 
variarc analyses. Table 2 shows the distribution of eases 
and controls by selected parameten of exposure to passive 
smoking. There is evidence char exposure to passive 
smoking b associated with increased risk, but the 
d^crenccs arc not large enough lo be intcrprccable 
without controlling for confounding effects. Table 3^ 
compares the dtstnbudon of cases and cocuDii by lifelong 
exposure to outdoor alf polludon. The two distciburioas 
arcalmosc Idendcali FtnaJly, in Table 4 the distribution 
of cases and controls by fequcncy of consumpdon of 
Reified groups and nutrients is presented. There 
ri no clear i»f suggestive difference berween cases and 
controls with respect to any of the indicated nutririonaJ 
variables, except for ccreah » 0.04) and fruits (P » 
0‘11). The a«iiociation with cereals is posidvc bur is not 
biologically t redibic. is not supported in the liccracurc. 


Tabk 1. Distdbutibn of 91 oofi-smoking women wids iuog cancer azri 
120 ooo-imoJdng compirison women by Mbtcird' dtmograpbic 
duraaefisba (pcrtentagtis ui parentheses.) 


Oiaractcnsnc 

Casa 

Controis 


Age <50 fcao 

15 (16^5) 

17 (14.2) 


>0-59 

l« (19.8) 

22 (11.3) 

0.56 

60-69 ftits 

:: (29.7) 

51 (25.8) 


70* fcan 

ii (M.i) 

50(41.7) 


Schoolieg <1 year 

18 (19.S) 

27 (22.5) 


1-6 yeao 

53(5R.2) 

72 (60-0) 

0.42 

7-v yeaa 

20 (22.0): 

21 (17.5) 


Grrrem residencr 

Greactr Aeneas 

43 152.7)1 

67 f55.8) 


Other urban 

11 (12.1) 

9 (7.5) 


Semi-urban 

7 (7.7) 

9 (7.5): 

0.99 

Rural 

25 (27.5) 

35 (29.2) 


Otcupadon 

Evvr employed 

67 (75.6) 

80 (66.7.) 


Houtewiie 

24 (26.4) 

40 (55.3) 

0.88: 

Maricai status 

Ever married 

83 (91.2) 

109 (90.8) 


Sirtgie 

« (8.3) 

U (9.2) 

0.99 


Tihie for linear tread. 


Table 2. Discobunoa of 91 aoa-imoking women with lung cuxxr and 
120 Don-smokmc compuison women by seiected panUDetefS of exposure 
to passive smoking (percentages in paxenebeses) 


(*K^rarryrynf 

Casei 

Controls 

P 

Husbands nsoking 
Ggaretra/day 

Acvtr smoked 

2i (28.9) 

4« (39.7). 


1-20 

54 (57.8) 

39 (33-6) 

0.16 

21-40 

22 (24.4) 

22 (19.0) 


AX* 

3 (8.9) 

9 (7.8) 


Husband's smoking 

Duxation o£ oeposure 
never smoked 

20 (28.9) 

46 (59.0) 


<20 fcaa 

15 (14.7) 

21 (17.8) 


20 - 29 fttO 

15 (16.7) 

20 (16;9) 

0.07 

30 - 39 fcaa 

17 (18.9) 

15 (12.7) 


40* 

17(18.9) 

16 (15.6) 


Ocher household exposure 
None 

n (16.7) 

26 (22.0) 


tow (t« cemk) 

29 (32.2) 

26 (22.0) 

0.60 

Medium 

24 (26.7) 

27 (22.9) 


High (3rd temJc) 

22 (24.4): 

39 (33.0) 


Expctsure u work 

Houiewift 

24 (27:0) 

40 (33.9) 


Miflimii 

52 (5S.4) 

68 (57.6) 

0.13 

Some 

1> (14:6) 

10 (8.5) 



*? value for linear trend. 
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5. Damhucioo of 91 aoo>smoking «*Qmrn whb iuAg caootr 2nd 
120 aon>unc»kmg compamon women by indcc or Itfeioog czpomre 
m outdoor air poiluzioo (perceneafca in partnehem) 


Air poIfutioQ mdn 


Cues 


Contmis 

lu quanilc: way low 
2od quardie: lew 

3rd qtuniie; xsfidmte 
4tb quinilr high 


32 (33.2) 
20 (22.0) 
18 (19.3) 
21 (25.1) 

43 (35.8) i 
26 (21.7) 
22 (U.3) 
29 (24.2) 

F Uottf tread ■ 0;99. 




Table 4. DUtfibuhofi of 91 npa-smoklng vomtn with lung ciacer sod 
120 t)OA*imokmg comparison women by appraxinuts rnarginal quaitilts 
or cefiilfl of frequency of consumption of speeixTed food groups and 
Dumenn (percentages In sattnthesesj 

Food group 


Quaniics 


Plat 

or nuriienc 

1, (Low) 

■X 

5 

4 (Hign) 

linear 

trend. 

Cemis 

esses 

cooools 

2- (29.7) 
a (ii.sy 

15 (17.6) 
34 (28.3) 

34 (37.4) 
33 (27.3) 

M (15.4) 
ID' (B.5) 

0.04 

Foiarocs 

esses 

eorurois 

r (7.-) 
H (11.*) 

IB (19.S): 
27(22.5) 

53 (58.:) 
57 (47.5 ) 

13 (U:3) 
22 (18.5) 

0.57 

Sugirs 

esses 

control 

28 (}0.3) 
« (56.7) 

24 (26.4) 
30 (25.0) 

26 (28.61 
31(25.8) 

13 (14:3) 
15 (12.5) 

0.40 

Puiies 

(XKi 

conirob 

50 (54.9) 
8r (67.5) 

36 (39.6): 
29 (24.2) 

5 (5.5) 
10 (8.3) 


0.26 

Vegetables 

cssex 

controls 

27 (29.7) 
J4 (28.3) 

22 (24.2) 
36 (30.0): 

18 (19.8) 
29 (24.2) 

24 (26.4) 
21 (17:5) 

0.44 

Fruiu 

ciacs 

COniTDt* 

3^ (38.5) 
22 (18.3) 

19 (20.9) 
44 (J<.7) 

15 (16. 5) 
24 (20.0) 

22 (24.2) 
30(25.0) 

0.U 

Meats, fith. < 

cases 

conuoU 

W 

2^ (2S.6) 
39 (32.5) 

23 (25.5) 
r7{22.5) 

21 (23.1) 
31 (25.8) 

21 (23,0 
23 (19.2) 

0,57 

Milk and milk products 
eases 21 (23.1) 

controls 27 (32.5) 

29(31.9) 
32 (26.7) 

16 (17.6) 
30 (25.0) 

25 (27.3) 
51 (25.8) 

0.76 

Bis and OtU 

esses 

control 

25 (27.5) 
35 (29.2) 

24 (26.4) 
30 (25.0) 

33 (36.3) 
33 (27.5) 

9 (9.9) 
22 (18.3) 

0.66 

Cob 

i,nses 

cone roll 

70 (76.9) 
95 (79.2) 

10 (Jl.O) 
16 (13.3) 

I'ldZ.l) 

9 (7.5) 


0.44 
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Food group 


(Ramies 


Plot 

Of awient 

i (Low) 

2 

3 

4 (High) 

Uaat 

trend 

Other Doo^akiohoik bevenges 

C3SC3 44,(48.4) 30 (33.0): 

comroJi 69 (57.5) 26 (21.7) 

17 {18.7) 
25 (20.3) 


0.52 

Vnamin A 

casa 

coticioll 

23 (25.3) 
50 (25.0) 

21(23.1) 
32 (26.7) 

20 (22.0) 
32 (26 J) 

27 (29.7) 
26 (21.7) 

0.48 

gedooi (preformed) 
eases 22 (24.:) 

controls 30 (25.0) 

23 (25.5) 
30 (25.0) 

21 (23:1) 
32 (26.7) 

25 (27.5) 
28 (23.3) 

0.72 

d*ctiDiene 

cases 

concmis 

25 (27.5) 
2S (23,3) 

19 (20.9): 
33 (27.5): 

20 (22.0) 
33 U7.3) 

27 (29.7) 
26 (21.7) 

0.68 

Vtamin C 

eases 

controls 

30 (33.0) 
22 (:U.3) 

16 (17.6); 
58 (31.7) 

23 (25:3) 
29 (24.2) 

22 (24.2) 
31 (25,8) 

0.50 

Totsl' energy 
eaves 

controls 

25 (25:3) 
30 (25:0) 

25 (27.5); 
27 (22.5)1 

18 (19.8) 
35 (29.2) 

25 (27:5) 
28 (23.3) 

0.93 


is nor particuhriy riurkodv and may wcU be explained 
by the multipiiciiy of comparisons made; it was not 
funhet explored; By contrast, the negative association 
with consumption of feiits is biologically credible given 
their high content of vitamin C and some carotenoids, 
and has been found in many other studies. Among the 
non-assodadons, total energy intake deserves panicullr 
anention because It Indicaics that. In quandtacive tenns, 
there is no diffcrcntiali dietary teportinif between eases 
and controls. 

The association of lung cancer with exposure to passive 
smoking through marriage to smoking husbands was 
further examined by multiple logistic regression; 
controlling for age, years of schooling, and interviewer. 
The xdanvc dsit (Rk) contxascing women married cd 
snoiccts with those married to non^smokets was 1.92 with 
Cl 1.02 - 3 . 59 . The effea of the average number of 
dgarectes smoked daily by the husband and the duradoo 
of marriage to smokers were evaluated in two different 
models, controlling for the same core variables as above 
and introducing, aitemativcly, the daily number of 
dgarcucs and die duration of marriage as quandtadvc 
terms interaciing with the smoking sranis of the husband 
(the ‘gate' device). The lung cancer dsk among non- 
smokers increased by 16 % for every 10 years of exposure 
to husband's smoking and by 6% for every addiricnal 
pack of ngarencs smoked daily. These estimates arc low 
and sausdeaUy non-signiflcajat - probably because, while 
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the jmokiag sums of cbc husband is validly iKcnaincd. 
the quandtadve aspects of the exposure are aifiFicuIt to 
ywq accuxsicciy. 

Sifliilar modcis were used to assess the effects of 
exposure to tobwco smoking by othci household mem- 
ben or at the workplace. The results were quaiitacfvciy 
similaj to those presenicdl in Tabic 2. There was do 
evidence of any effca from exposure to smoking of other 
household members, whereas the effect of exposure to 
passive smoking at work was very small and not scadsc- 
ically significant (the ilR beeween extreme quarulcs was 
1.08 (0.24 «4.87))i Connolling for air pollution had no 
effect on any of die multivariate analyses. 

Table 5 shows multiple logistic regression-derived RR 
for lung cancer among non-smokers berweea extr e m e 
quarriifes of selected food groups and nutrients. The RR 
estimates arc adjusted for age, years of schooling, 
interviewef, and total energy intake. There Ls little, if 
any . confounding between the rsvo indicated food groups 
(vegccabics arid' miia); or among the three indkared 
nutrients. Therefore, the data suggest that fruits, but' not 
vcgexLolcs, protect against lung cancer, and chat vitamin 
C alone an nor emliiin all or most of the protective effect 
associated with fruit: consumption,. There is also r/idcmcc 
that rcrinoi (preformed vitamin A); hi from' being 
protective, may actually be associated with an increased 
risk for lung cancer in this series. 

Finally, exposure to husband's tobacco smoking, and 
fruit consumpaon, were simultancousiy introduced in 
another modei (together with age. yean of schooling, 
mrerviewer, and totaJ energy intake) to explore whether 
the passive smoking effect is confounded by inadequate 
make of fmits, and vice versa. There is no such evidence. 
In fact, the RR associated with exposures to husband's 
tobacco smoking increased from 1.92 to 2.21 and the 
rciativc risk associated with high vs. low consumpaon of 
fruits decreased from 0.33 to 0:27. Inrroducuon of cereals 
CO the last model had no effect whereas the study was 


luu Miiall Lu allow mcuiiiiigful xsso.vmcat af iiiLciaLuvc 
effects, if any. 

The last model was also applied separarejy for adeno¬ 
carcinomas, on one hand, and for squamous, small- and 
large-cell carcinomas, on the other, using in both in¬ 
stances the total set of controls. The results arc shown 
in Table 6. It appean that the effects of passive smoking 
are more evident for squamous small^ and large<ell car¬ 
cinomas taken together, than for adenocarcinomas, 
although the difference is not satisucaJl^ significant. On 
the contrary, the autririona]'factof(s) associated with fhrit 
consumpaon appear'to be equally strong in both groups. 

Discussioa 

Three major reports have concluded' diac che existing data 
strongly suppon a causal relarion ben^een passive 
smoking and lung cancer.Tnerc have been also 
more than 10 epidemiologic studies assessing the role of 
nutrition in che etiology, of lung cancer. In a critical 
rerview, WiUctr’ summariacd the evidence as being 
remarkably cot^istcnc in suggesting an invese association 
berween carotenoid sources of viramin A and the risk of 
the disease. Since both exposure to passive smoking, and 
a die: poor in fruit and vegcables,, may refica inadequate 
health education, it is conccivablb- that each'of the rwo 
faemrs could confound the rebcion of the other to the 
risk of lung cancer. The present study suggests that this 
caiKT; .the j^ect^^ passive smoking and diet 
appear^to:be'independent. Residual confounding on' che 
basis of a conceivable association between husband's 
smoking of high tar (ntfacr than low tor) cigarertes and! 
inadequate fruit intake by his wife is unlikely, beause 
high- andilow-ar cigarettes confer similar cxposur« in 
the context of passive smoking (tar intake depends 
primariJy on the filter tiscd): Furthermore, the special 
effort to exclude cx-smokes ffom' the study of lung cancer 
among non-smokc« provida assurance that the results 
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Tabie 5, Mulripic logisbc rcg^rtasicin-diTfiTd reJit/ve riik for tuog caoce/ 
amoftf non-nnokcn bcwctaccrrciBc qiamJes of idectec food group* 
or omrienr* 

Food group Of Xeiotivc ruk Gmddcnce F vftlut 

ttumcnr b e twe ro acuenie mcenal® 

quardlo^ 


Tabu Sr Multiple logistic regresitoQ<dcnved ccUdvr ruk (95% 
cocmdeace lotemli) ibc liue canerr by boniOfic cype among non* 
sQCMurcs setoromg ro busbitid's tokucco smokiof saais. xod to htgo 
wi. lo« quartii^ of miir coniumpsion^ 

Hmoiogioi cype^ Husband' smoker Fruiu consumption 

9S. Aon-smokcf high w. low quartilc 
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Herinol (preformed) 

l.Ol 

1.31 

0.64 -1:39 
0.98 - u:- 

d 6 

.■Ul lung cancer 

2.11 (.K09 - 4.08) 

0.27 (oao-0.74) 

•id 

Vitamin C 

0:67 

o 

1 

o 

0.08 

Ad cRocaranomas 

:.04 (0.98-4.24) 

0.22 (Qi07 -0 73) 

n- 

Vegetable 

1.09 

0 44 -:.6B 

0.86 

Squamous, uxudi-f - 



ifC 

Fruits 

0.J3 

0.13-0.36 

0.02 

iargc-ceiJ 

2.58 (0.88-7.37) 

0.24 (0:04- 1.56) 
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■‘ControUirtg r'or age. v«fs or schooling, inretvrct^cf; and tooi energy 
intake. 

‘*‘>5^4. 


*CaftctoUinp for ifje. years ofschooling. micrviewcf. and rocai energy 
(Rtakc. 

^For i> at the cases hi>coloeJC ’'’p*" not iva«lablt. 
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of passive smokiog do aor rcScct bias generated from 
misciassificauoo of ex-$mokers among ihc non-smokers. 

The present study has advantages and disaxivanuges. 
All women were Interviewed in person by medically 
qualified interviewers in the hospioi wards; there were 
very few refusals* and most of the lung cancer eases were 
histoiogkaily or cyiologicaiJy confirmed. However, the 
suidy is a hospital-based case-conexoi iovestigadon, and 
the possibility of selection bias cannot be excluded. 
Nevenheicss. the parndpating hospitals admit more than 
one-half of the lung cancer cases and accident panents 
hospitaiued in the Greater Athens area; cases and 
controls were very similar with respea to the demographic 
and socio-economic charaaeristics examined; the R£ 
linking active smoking to lung cancer (5.3) in women 
is very similar to the corresponding estimates derived 
&om other larger studies:*** and the air-pollution 
findings in the present study, suggesting chat there is 
no assodadoDibetween air pollution and lung cancer risk* 
arc in line with the collccdvc evidence in the internationai 
literature.*^’*® The appropdateaess of using panents 
with fiacrurcs and'other traumatic conditions as controls 
may be quescioned on the basis of a postulated associ- 
anon between diet and osteoporosis and the well-known 
link between alcohol intake and risk of accident. The link 
berwetn diet and'osteoporosis is tenuous* however, and 
there is DO evidence chat increased intake of fiuit or 
vegetables can lead to osteoporosis or increase the 
probability of a tnumaric lesion through another 
mcchanismi There is also no reason to believe that alcohol 
intake deserves important consideration in studies of 
mostly elderly Greek women, and there is no obvious 
link between high alcohol Intake on the one hand, and 
low exposure to passive smoking or high intake of fruits, 
on the other. 

The assodauon between diet and lung cancer has been 
exhaustively and! criticaiiy reviewed by It 

appean that physiologic corudderarions and some results 
from animal studies have pointed to vitamin A as a 
possible protecrive factor against several tumors, in 
parricuiar lung cancer. Most of the epidemiologic studies, 
however, provide no evidence that retinol plays an 
important role in the criobgy of lung cancer, whereas 
the majority of ihest studies indicated that a high intake 
of fruits and vegetables is inversely related to the 
ocninrncc of the disease. *^ It has been assumed inirialJy 
thac the etieci of truits and vegetables could be explained 
through their high content of carotenoid^, some of which 
arc evcncually converred into vitamin A. However, 
cororenoids may have other actions chat are not shared 
by vitamin A - notably quenching singlbt oxygen and 
free radicals chat could otherwise initiate harmful 
biochemical reactions like lipid peroxidation.** Gradu¬ 
ally, a Lor^sensus has begun to develop chat carotenoids 


(and in parricuiar. bcta-caroccne) are important 
themselves rather than as precursors of vitamin/ 
Although this view is certainly compauble with ti 
empirical evidence which strongly suggests chat Suits ar 
vcgcabics protect against lung cancer, it is not the on 
credible hypothesis. As WiUetr*’ and other authors ha* 
warned, it is possible char other components of certai 
fruits and vegetables, such as carotenoids unrelated r 
vitamin A, or indole compounds.'*^ are the procecth 
facror^s); The findings of the present study point lOwarc 
this aitemative inierprerarion of the ovc^l cvidcnc: 

They indicate that fmics, rather chan vegetables, are eh 
imporsne protective factors and mat their ertea, if rea 
is mediaicd neither through bca-carocene. nor exeku 
iveiy through vitamin G. 

It is possible, of counc, that the results of this stud^ 
notwithstanding their suristicai significance, are due ! 
chance. It is also true chat d^e urilized semi-quoncicath 
fbod-trcqucncy questionnaire was limited to only 47 foe 
items and chat the available nument database was nc 
spcdficaiiy developed to feprcseni the Greek dietar 
intakes, Nr/ermeJess. both issues cannot readily expiai ' ‘ ' ' 
the pattern of associations seen in Table 5. Furthennort 
these findings are comparibit with the relatively lb' 
incidence of Jung cancer in the Greek populaiion - 
popuiarion with the highest per capita tobacco coc 
sumption in the world, but with a very high ftui 
consumption as wcill*^ 

The findings of this study with' respcci to passiv 
smoking and histologic type are comparibie with finding 
prr/iousiy reported. It is now accepted chat active smok 
ing causes ail histologic forms of lUng cancer but tha 
the associauon is weaker for adenocarcinoma.*'* Passiv 
smoking has been linked to adenocarcinoma^**^ as wei 
as to Other forms of lung cancer,^“‘‘ but the associacioi 
has been demonstnued less consistendy for th 
former.On the contrary, the dietary a^sociario: 
noted in the present study does not appear to dcpcat 
on nistoiogic type, in line wini the evidence emergin 
from other.** though not all. previous studies. 
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